Objective: to assess the relationship between inadequate functional health literacy and inadequate blood pressure control in older people with hypertension in Primary Health Care. Method: a cross-sectional study with sample calculated at 392. SAHLPA-18 tool was used for functional health literacy; blood pressure was measured; sociodemographic and clinical data were collected. Hierarchical logistic regression was used. Results: (high) inadequate blood pressure and (low) functional inadequate health literacy were present in 41.6% and 54.6% of the people, respectively. Factors associated with inadequate blood pressure were: inadequate functional health literacy, blackbrown skin color, overweight-obesity, hypertension diagnosis time, non-adherence to exercise/diet, drug treatment. Schooling had no association with inadequate blood pressure Conclusion: hypertensive elderly people with inadequate health literacy were more likely to have inadequate blood pressure. Thus, health professionals need to value functional health literacy as a possible component to control blood pressure. Descriptors: Health Literacy; Aged; Primary Health Care; Health Vulnerability.
INTRODUCTION
Over the past few years, studies have shown that chronic diseases control is not adequately predicted by formal schooling alone. Thus, a broader construct called functional health literacy emerged (1) (2) . Functional health literacy represents the ability to interpret texts and numbers that are usually present in test results or prescriptions, as well as in guidance leaflets (1) (2) (3) (4) . In this way, some tests were developed to measure functional health literacy (2) (3) (4) (5) (6) . Thus, the level of functional health literacy can be classified as adequate or inadequate (4) .
Regarding the international setting related to functional health literacy, it is worth mentioning that this literacy is known to be important in several aspects of health promotion and diseases treatment. Thus, functional inadequate health literacy is associated with a lower level of physical activity, lower fruit and vegetable consumption, poor adherence to drug treatment, poorer chronic diseases control, worse postoperative evolution, higher health care costs, and higher mortality, including in the elderly (7) (8) (9) (10) .
Specifically on functional health literacy and Systemic Arterial Hypertension control in the international setting, some points deserve to be highlighted: patients with functional inadequate health literacy have worse adherence to drug treatment; worse hypertension control; worse quality of life; and increased risk of strokes (11) (12) (13) (14) . Thus, increasing the level of functional health literacy is part of the objectives of monitoring hypertensive patients (12) .
Assessing with specific focus on hypertensive elderly and functional health literacy, there are few international studies, especially, involving population with low schooling. The Brazilian elderly population also has this profile of low schooling, and therefore, to analyze this kind of study well is fundamental. This research shows that functional health literacy plays a role in the pressure levels of hypertensive elderly people treated in primary care, and suggests that functional health literacy is a guideline of the Ministry of Health's public policies (13) .
In relation to the Brazilian overview of functional health literacy, studies on this subject have only recently been published by national researchers more frequently (15) (16) (17) (18) (19) (20) (21) . In these articles, adequate functional health literacy may allow a prospective learning facilitator to play a role in the caring process of cardiac pacemaker patients (15) . However, in people living with HIV, functional health literacy can influence educational technologies, and adherence to antiretroviral treatment (16) .
In Brazil, there are specific studies on diabetes and chronic kidney disease. In diabetic patients, functional inadequate health literacy can impair the self-care process (18) . Finally, in patients with chronic kidney disease, it is urgent to improve functional literacy in the health of such patients. The use of a primer based on functional health literacy can help health professionals communicate better with such sick people, possibly by optimizing therapeutic outcomes (17, 19) .
Although functional health literacy is an important topic for the understanding of the factors that influence blood pressure control of hypertensive elderly people, this type of study is unknown in Brazil. It is worth remembering that there are authors who defend that functional health literacy is part of the Ministry of Health's public policy and is routinely addressed in Primary Health Care (PHC), especially when related to elderly people (13, 22) .
OBJECTIVE
To ascertain whether functional inadequate health literacy would be independently associated with inadequate blood pressure control in elderly hypertensive patients treated at PHC.
METHOD

Ethical aspects
The study was approved by the Research Ethics Committee of our institution, and was developed in compliance with Resolution 466/2012 of the Brazilian National Health Board (Conselho Nacional de Saúde). Hypertensive elderly people were invited to participate in the study, and those who accepted to participate in the study, after due clarification, signed the Free and Informed Consent Term.
Design, period and place of study
It is a cross-sectional, observational, quantitative and analytical study, guided by STROBE. It was developed in a city of the southern region of the Federal District from June to December 2017.
Sample; inclusion and exclusion criteria
Hypertensive elderly individuals were approached in primary health care units of Gama by 2 interviewers previously trained. Such elderly people were expecting some type of care, such as consultation with a health professional, dressing, educational activity, etc., in the primary care unit, similar to an important study done in primary care units by Silva et al. (23) .
The inclusion criteria for participating in the study were being 60 years or older, being accompanied by hypertension in the primary care units of Gama, and using at least one medication for hypertension daily for at least a year (24) . Patients were excluded who declared that they always or almost always need help to organize and to remember to take the medications, that they were not able to respond adequately to the questionnaires due to problem of severe uncorrected deafness, vision, motor or language, cognitive impairment by the test cognitive impairment 10-CD (score ≤ 5), diagnosis of dementia, delirium, psychotic or substance-related mental disorders according to the criteria of DSM-5 and foreigners that do not know Portuguese.
In order to delimit the sample size of the study, this sample calculation aimed at this study to be capable of detecting even the magnitude difference of 'Cohen d' effect equal to 0.3. Moreover, it was expected that this study had 80% power, and an alternative bilateral hypothesis and an alpha error of 0.05. Thus, an initial value of 356 was obtained. However, 10% were added due to possible losses, reaching the final number of 392 individuals. As for the number of elderly hypertensive patients included in the study in each primary care unit, this was calculated as recommended in the scientific literature and as follows: 392 x (elderly population under the responsibility of the primary care unit/elderly population of the city of Gama) (23) .
Study protocol
For data collection, the interviews with the hypertensive elderly were performed by 2 previously trained researchers. These interviews occurred in the morning or afternoon shifts, according to availability of each researcher, being in agreement with Silva et al (23) . Such elderly people were waiting for some type of care, such as consultation with health professionals, dressing, educational activity, etc., in the primary health care unit (23) . A structured questionnaire was used during the interviews, aiming to collect sociodemographic and clinical data. Data were selected based on previous studies with elderly people, such as SABE (Health, Welfare and Aging) (25) (26) (27) .
As the frames of cognitive impairment are largely underdiagnosed in clinical practice, the 10-point cognitive assessment test, called 10-CS, was applied. This tool was validated in Brazil and assesses temporal orientation, verbal fluency and episodic memory (28) . 10-CS has characteristics that make it particularly advantageous for use in clinical practice, such as rapid application, not requiring specific materials for its application, suitable for elderly or low education populations. Elderly subjects with a score ≤ 5 in 10-CS, indicating probable cognitive impairment, were excluded from the study (28) .
Socio-demographic data had information regarding age in years, gender, skin color, educational level -years of schooling, economic class -as measured by the Brazilian Economic Classification Criteria (CCEB -Critério de Classificação Econômica Brasil) version 2015, and marital status. Clinical data had information on the time of diagnosis of systemic arterial hypertension, number of visits per year, overweight and obesity, life habits, such as physical activity and diet, depression, health vulnerability, adherence to drug therapy, knowledge about hypertension, difficulty receiving medication.
Blood pressure measurements were followed by standardized instructions. Measurements of the brand Omron Healthcare model HEM-7113 (HEM-7051 E equivalent), validated by the European Society of Hypertension, and recommended by the Brazilian Society (29) (30) . The American Academy of Family Physicians (AAFP) and the American College of Medicine (ACP) established in their latest guideline that, after blood pressure measurement, elderly hypertensive patients should be classified into two groups: patients with inadequate control (systolic blood pressure (SBP) ≥ 150 mmHg OR diastolic blood pressure (DBP) ≥ 90 mmHg) and patients with adequate control (SBP <150 mmHg AND DBP <90 mmHg) (31) .
To assess functional health literacy, the Brazilian 18-item Short Assessment of Health Literacy for Portuguese-Speaking Adults; SAHLPA-18 was used. It tests the pronunciation and understanding of medical terms commonly used in health care settings. The tool was previously validated in a sample of Brazilian elderly (4) .
For the application of SAHLPA-18, cards containing the medical key term in bold on the top of the card (e.g., osteoporosis) and two words on the bottom of the card are used: one of correct association (e.g., bone) and one that serves as a distractor (e.g., muscle).Initially, the patient reads the key word out loud and then the interviewer reads the other two words. The patient should then say which one is associated with the keyword. The item is only considered correct when the patient hits the pronunciation and association. Each correct item receives a point, and the total score is obtained by the simple sum, ranging from 0 to 18. Total score from 0 to 14 would be classified as inadequate functional health literacy (4) .
In order to assess the adherence to drug therapy of Systemic Arterial Hypertension by the patients, the MAT validity scale was used (32) . This tool has previously been used in Brazil to assess the adherence to drug treatment in individuals with hypertension or with diabetes (24) . The questionnaire contains 7 questions, whose answers are: always (1 point); almost always (2 points); frequently (3 points); sometimes (4 points); rarely (5 points); or never (6 points). After obtaining the answers of each MAT item, add the points and divide by the total number of questions. Patients are divided dichotomically into adherents and non-adherents, with adherents with scores 5 or more (24, 32) .
Knowledge regarding systemic arterial hypertension was assessed by means of a previously validated questionnaire that uses 10 questions with yes or no answers, one point being assigned to each true response (33) . To be considered as satisfactory knowledge of the disease, the patient should at least 7 of the 10 questions applied (33) .
The Vulnerable Elders Survey (VES-13) was used to characterize the level of health vulnerability in the elderly sample of this study. It consists of 13 items that include: age, self-reported health, functional capacity and physical condition (34) . After obtaining the answers, patients are classified as: non-vulnerable if they score <3 or if they score ≥ 3 points (34) (35) .
Analysis of results, and statistics
Data were analyzed with Stata version 8 SE. The normality of the interval variables -age, schooling, time of diagnosis, number of consultation -was assessed with the Shapiro-Wilk test. As none of the cited variables had a normal distribution, nonparametric tests were used. The Wilcoxon Rank-Sum test, also known as Mann-Whitney, was used to compare the interval variables between the two groups -adequate control versus inadequate blood pressure control. For comparison of categorical variables between the two groups-adequate control versus inadequate blood pressure control, the Chi-Square test was used. Finally, a logistic regression model was used in hierarchical strategy with inadequate blood pressure control as a dependent variable, inadequate health literacy (SAHLPA-18≤14) as the primary independent variable. In the first stage of the regression, adjustment was made for sociodemographic data; already in the second stage, also adjusted for potentially relevant clinical data. The pseudo coefficient of determination (R 2 ) indicates the proportion of the variance that can be explained by the model. Statistical significance was considered present when p value reached 0.05.
RESULTS
A total of 596 patients were considered for possible inclusion in the study. However, 71 did not agree to participate in the study, 46 were excluded because they had cognitive impairment detected by 10-CS, and 87 because they reported that they always or almost always needed help in organizing and remembering to take their medications. Thus, 392 patients were included in the study, satisfying the sample calculation previously described. The main clinical and sociodemographic characteristics of all hypertensive elderly people (N=392) included in the study are presented below.
Functional health literacy in hypertensive elders at primary health care
Costa VRS, Costa PDR, Nakano EY, Apolinário D, Santana ANC.
Blood pressure was not controlled in 41.6% of the individuals, and inadequate functional health literacy was present in 54.6%. In relation to age, this was 68.83 years (± 5.81 years), and 36.7% were male. For the color variable, 48.2% declare brown or black. The mean educational level was 5.78 years (± 2.96 years). As for economic class, 47.7% belonged to class C or D or E. Status without spouse or partner was present in 39.5% of the sample. In addition, depression was present in 17.1%, overweight-obesity in 58.7%, and Vulnerable Elders Survey (VES-13) in 43.9%.
Regarding aspects directly related to hypertension in all subjects included in this study (N=392), the following data were obtained: the mean time of diagnosis of hypertension was 11.91 years (± 8.87 years);16.3% did not diet or exercise; 29.3% considered it difficult/very difficult to purchase drugs; had a mean number of visits per year of 2.12 (±1.17); and, 37.0% had non-adherence to drug treatment (MAT).
In Table 1 , data are compared between elderly hypertensive patients with adequate blood pressure control ('adequate blood pressure control' , N=229) and those with inadequate blood pressure control ('inadequate blood pressure control group'; N=163). In the inadequate blood pressure control group (N=163), the following variables are observed, with significant statistical difference.
The prevalence of inadequate functional health literacy was higher (69.3%). The males were more present (42.9%). Regarding color, self-statement of browns/blacks (60.1%) prevailed. Schooling was lower (5.36±3.00 years). In relation to hypertension, they had a longer diagnosis time (13.89±9.58 years), as well as more visits per year (2.32±1.17).
The inadequate control group of blood pressure presented the following characteristics with statistical significance.
Overweight-obesity was more prevalent (73.0%). Regarding non-adherence or partial adherence, exercise and diet, had a higher prevalence (84.2%). Depression was also more detected (27.0%), and they were more vulnerable in health (58.3%). Moreover, more individuals (54.6%) were classified as non-adherence to medications. Knowledge about hypertension was more frequently classified as insufficient (14.7%). Finally, the difficulty of obtaining medication was higher and present in 37.4%.
In Table 2 , Model 3 represents the final model of multivariate statistical analysis. In this Model 3, the variables independently associated with inadequate blood pressure control in elderly hypertensive individuals were those that follow.
Inadequate functional heath literacy had odds ratio (OR) of 2.07. On the other hand, the black-brown color presented OR of 2.05; and the time of diagnosis of hypertension, OR of 1.04. As for overweight-obesity, this had OR of 1.97. Partial adhesion or non-adherence to exercise and diet was also associated with inadequate blood pressure control (OR of 2.32 and 3.47, respectively). Finally, non-adherence to medication presented OR of 2.66. Thus, the OR of inadequate health functional literacy had a higher value than OR of variables classically related to inadequate blood pressure control, such as overweight-obesity and brown-black. 
DISCUSSION
To the best of our knowledge, this study was the first in Brazil to show that functional inadequate health literacy is associated with inadequate blood pressure control in elderly hypertensive patients treated at PHC. In addition, there are few studies on this specific topic in the international literature justifying further studies (13) (14) . With the data presented in this article, we can suggest a greater attention by primary health care teams in caring for hypertensive elderly people with inadequate health functional literacy, since such individuals are more likely to have inadequate blood pressure control.
In relation to the previous studies of functional health literacy in hypertensive elderly people, some points stand out (13) (14) .
In the study by Wannasirikul P et al in Thailand, the elderly had the same level of functional inadequate health literacy compared to the present study (13) . Moreover, in the Wannasirikul P et al study, the greatest effect on blood pressure level was functional health literacy (13) . In the study by McNaughton et al in the United States of America, inadequate functional health literacy was present in 23% of the individuals, and the high blood pressure level was more prevalent in those with inadequate health literacy than those with adequate literacy (40.0% versus 35.5%, adjusted Odds Ratio 1.06 (95% CI: 1.01-1.12) (14) . Thus, in settings with different prevalence of inadequate functional health literacy and in countries with different socioeconomic and cultural profiles, functional health literacy showed association with blood pressure control, corroborating the findings of the present study.
Inadequate functional health literacy is associated with poorer and costlier health care. Even so, most health professionals cannot identify this problem and are not prepared to deal with patients with inadequate health literacy (36) . Moreover, functional inadequate health literacy is a public health problem even in countries with an excellent educational and socioeconomic level, such as Canada (37) .
Unexpectedly, schooling, measured in years, had no association, in the multivariate analysis, with blood pressure control in the present study. However, this reinforces that the most important is to assess functional health literacy, not only schooling, since it is related to obtaining, understanding and using information in order to promote their own health (4) . Moreover, another problem in Brazil is that, although they have some degree of schooling, measured in years, many individuals cannot read, write or do mathematical accounts in order to solve their everyday demands (38) .
In this study, having brown or black color was associated with inadequate blood pressure control. This is widely known and discussed in the literature, because systemic arterial hypertension is more severe among people of the dark or black color, besides the socioeconomic and environmental factors involved that aggravate this picture (39) . In addition, not dieting or exercise, or being overweight-obesity, were independently associated with inadequate blood pressure control in the present study, being in agreement with literature (39) . However, it is essential to remind health professionals that hypertension control is not restricted to prescribing antihypertensive agents, and that it is fundamental to act on the behavioral aspects, life style, related to such clinical condition (39) . Regarding non-adherence to the drug treatment assessed by MAT, it was also associated with the inadequate blood pressure control in the present study. It is worth emphasizing that 37% (145/392) of patients presented non-adherence to the drug treatment, being an important space for action of the PHC teams. In another study performed with hypertensive elderly people in the city of Uberaba, a significant percentage of respondents did not adhere to treatment correctly (40) . Moreover, non-adherence therapy not only impairs proper blood pressure control but also promotes the development of heart failure, coronary artery disease, renal failure and stroke (41) .
Another important point is to see if the results of the present study replicate in other settings of PHC in different Brazilian cities -external validation question. Thus, more studies in Brazil are necessary with this theme, considering that this research is the first, as far as the authors know.However, it is believed that these results, presented here, will be replicated, since the sample of hypertensive elderly people of the present study is similar to that of other studies, especially as a predominance of females, the majority with schooling around 4 to 7 years, and mean time to diagnosis of hypertension greater than 10 years (40) .
Study limitations
This study has some limitations. First, the cross-sectional study characterizes intrinsic limitations, especially related to not establishing a causal relationship, but rather an association between functional health literacy and blood pressure control. However, the cross-sectional study is widely used in the literature for association studies, including functional health literacy studies (13, (42) (43) .Second, the functional health literacy measurement tool used in this study, although validated for use in the Brazilian population, does not include tasks involving numerical, interactive and critical skills that are very important for functional health literacy. However, this limitation is present in other studies in this area of functional health literacy (42, 44) . Therefore, the aforementioned limitations do not invalidate the results found in this study, especially related to the importance of the topic addressed, reinforcing the need to value functional health literacy in hypertensive elderly people assisted at PHC.
Contributions to Nursing, Health or Public Policy
Knowing that functional health literacy is associated with blood pressure control in hypertensive elderly people treated in PHC will contribute to a more adequate professional practice, especially benefiting patients with more difficulty understanding drug and non-drug prescriptions, and the results of exams.
CONCLUSION
The findings indicated a high prevalence of inadequate functional health literacy and inadequate blood pressure control among hypertensive elderly people treated at PHC.
Moreover, inadequate functional health literacy, black-brown colored, greater time to diagnose systemic hypertension, overweight-obesity, non-adherence or partial adherence to exercise and diet, and non-adherence to medications were associated with statistical significance and inadequate blood pressure control.
Finally, it seems relevant to suggest the implementation of strategies that improve functional health literacy in hypertensive elderly people. Additionally, it seems adequate to instruct and educate health professionals to use functional health literacy to personalize care, meeting the needs of these elderly people. Thus, it is important to carry out other studies addressing this topic to deepen the knowledge about this clinical situation, which is of great importance for public health. 
